Objectives: To examine the frequency of street food consumption of people living in low-income settlements in Nairobi and the role of street foods in their daily diet and to reveal why people consume street foods rather than home-prepared foods. Setting, subjects and methods: A cross-sectional descriptive study was done with 1011 households and in-depth interviews with a subsample of 73 households in two selected areas in Nairobi: Korogocho, a low-income slum area and Dandora, a low ± middle-income area. Results: The frequency of street food consumption was higher in Korogocho than in Dandora (3.6 vs 2.0 days per week; P`0.001). Street food consumption did not differ between different types of households, with the exception of household size. Employment status of the household head and street food consumption were related (P`0.001): consumption frequency of 3.7 days per week when irregularly or unemployed, 2.9 daysaweek when self-employed and 2.1 daysaweek when regularly employed. Furthermore, where an adult woman with primarily a domestic role was present, street food consumption was less (2.55 days per week when present vs 2.95 when not present; P`0.05). Conclusions: Street foods play an important role in the diet of poor households in Nairobi, in particular for breakfast and snacks, because they are cheap and convenient. The frequency of street food consumption is determined by a combination of at least four factors: level of household income; regularity of income; household size; and time available to prepare meals. Sponsorship: The project is ®nanced by the Netherlands Foundation for the Advancement of Tropical Research (WOTRO), ®lenumber WV 96-153.
Introduction
Urbanization rates in sub-Saharan Africa are high. While the annual population growth rate was estimated to be 2.8% between 1980 and 1997, the proportion of the population living in urban areas in sub-Saharan Africa increased from 19% in 1970 to 32% in 1997 (World Bank, 1999 Braun et al, 1993) . In Kenya, the population growth between 1980 and 1997 was 3.4%, while the proportion of the population living in urban areas increased from 10% in 1970 to 30% in 1997 (World Bank, 1999 .
Stagnating or declining economies and high rates of in¯ation have increased the cost of living and diminished the employment opportunities. These developments have resulted in a reduced standard of living and intensi®ed food insecurity in urban areas (Braun et al, 1993) . Several reports indicate that the urban poor utilize a variety of initiatives, which enable them to obtain food and to survive (Bibagambah, 1992; Drakakis-Smith, 1992) . Most of these strategies take place within the informal sector of the economy. Street food vending is one of these strategies and constitutes an important aspect of the informal sector in many developing countries (FAO 1990 (FAO , 1991 (FAO , 1992 (FAO , 1997 .
In this study we de®ned street foods as`ready-to-eat foods and beverages, processed or fresh, which are sold on the streets as opposed to stores and licensed establishments (such as kiosks), and which are sold at a stationary location or by mobile vendors'.
In Nairobi the vending of street foods has increased substantially during the 1980s and 1990s, particularly in the lower-income areas and in the industrial area (Mwangi et al, 2001 ). Mwangi et al describe the kinds of food sold in different parts of Nairobi and provide some details about the vendors. In the areas of the present study mandazi (a Kenyan kind of doughnut) is the most common food sold for breakfast. At lunchtime, several other foods are commonly sold: chips, chapati (an Indian pan-cooked bread), soup and githeri (a mixture of maize and beans). During the whole day, snacks like mandazi, chips, sweets, roasted groundnuts and roasted or boiled maize are being sold. At dinnertime, fried meat and ®sh are very common. Most of the products are mainly sold by women, but roasted meat is usually sold by men.
So far, research has mainly focused on the incomegenerating possibilities of street foods for the vendors and the hygiene of the foods being sold. Street foods provide the vendors with a reasonable income (Nasinyama, 1992; FAO, 1990 FAO, , 1991 . The hygiene of the foods needs improvement and therefore recommendations have been proposed and implemented in several cities (FAO, 1997; Chakravarty & Canet, 1996; Costarrica & Moro Ân, 1996; Dawson et al, 1996; FAO, 1990) . Street foods are also present in large quantities in Nairobi. However, the local authorities still prefer to remove the vendors from the streets because they block the roads and are seen as a health hazard for the population, in spite of FAOs arguments for legalization and regulation of this informal sector activity because of its socio-economic and nutritional importance (FAO, 1997) . So far, one study on street foods has been conducted in Nairobi (Korir et al, 1998) , describing street foods sold at construction sites are mainly being sold as meals. These meals provide 17 ± 38% of the recommended daily energy intake of manual labourers and all but one meal provides more than 50% of their recommended daily protein.
Some research has investigated the contribution of street foods to the food intake of consumers. An FAO expert group indicated that street foods provide cheap and nutritious food that can bene®t the urban poor. This group hypothesized that many low-income urban families would be even worse off without the availability of street foods (FAO, 1990) . Webb and Hyatt (1988) found that street foods provide 15% of the recommended dietary intake for energy and 18% for protein in the diet of secondary school students in Port-au-Prince, Haiti. Oguntona and Kanye (1995) showed that street foods contribute 25% of the energy and 52% of the protein intake of a group of urban adolescents in Nigeria. Sujatha et al (1997) showed that street foods helped male urban workers in Hyderabad, India, to meet their recommended daily energy intake, while Oguntona and Tella (1999) determined the contribution of street foods to the energy (59%) and protein (59%) intake of urban market women in Nigeria. Ag Bendech et al (1998) found that street foods contribute to the food intake of families of different socio-economic status in Bamako, Mali, but most to the ones with low incomes.
However, it is still not known whether low-income populations consume street foods on a regular basis. Therefore, the purpose of this study was to examine whether the people living in low-income settlements in Nairobi consume street foods on a regular basis. The study was also aimed at identifying the role of street foods in their dietary pattern and the reasons why they do or do not consume street foods as opposed to home-prepared foods.
We hypothesized that the households without a regular income (which means that household members are casual or temporary labourers or unemployed) consume more street foods than others do, because they cannot rely on a steady income and therefore have to buy their food on a day-to-day basis. A second hypothesis concerned one-adult households and households without a woman having a primarily domestic role: those households consume street foods more frequently than households with either two or more adults present or with a domestic worker, because of the time available for buying and preparing food.
Methods

Design and study population
A cross-sectional descriptive study was carried out in Nairobi, Kenya. Two low-income areas with inhabitants belonging to the poorer population of Nairobi were selected. Korogocho is a slum area with 44 415 inhabitants counted during the population census of 1989 (CBS, 1994) and the people living there are considered as very poor. Only a few of the people in the subsample from Korogocho obtain a regular income, and even in those cases the income is low. Dandora is a low ± middle-income area, with a population of 71 838 in 1989 838 in (CBS, 1994 . Most households here do have a regular income, although this is usually quite low.
This study focused on households in the home and not on consumers at the selling site. This was decided in order to gain an understanding of which members of the households consume street foods and which do not and their reasons for consuming or not consuming them.
The Nairobi population, like the Kenyan population in general, consists of people from many different ethnic groups. Therefore, we selected a cluster of streets from both areas where households with many different ethnic backgrounds lived. In principle, all households in these streets were included in the study population and approached on a door-to-door basis. When people were not at home during the ®rst visit, a second or even third visit was tried on different days of the week (including the weekends) and different times of the day. In Korogocho 57% of all households living in the selected part were requested to participate. Of these, 4.3% refused to cooperate. In Dandora 63% were requested while 21.3% refused.
Eventually, 487 households in Korogocho and 524 in Dandora were interviewed in the cross-sectional study, which aimed to examine the frequency of street food consumption. A subsample of 73 households (36 in Korogocho and 37 in Dandora) was selected for an indepth study, which was carried out to assess the role of street foods in the dietary pattern and to record the respondents' opinions towards street foods.
Cross-sectional study
The cross-sectional study consisted of a short structured questionnaire. It was administered by going from door to door to every household available in selected parts of the areas. The respondents were adults or older children (over 15 y) present in the house. Since the respondent gave the information on all the individual household members, only one person in every household was interviewed. The respondent was usually the household head or the spouse (86%), in some cases a son or a daughter (7%), a brother or sister (inlaw) of the head of the household (5%) or someone else (2%).
Information was obtained on the number of days in a week that street foods and kiosk foods were consumed. other information concerned the relation to the head of the household, age, sex, ethnic background and employment status of every household member. Categories for employment status were regularly employed, self-employed, temporarily employed, casual labourer and unemployed.
In-depth study
For the in-depth study, a strati®ed sample was taken from the ®ve largest ethnic groups represented in the crosssectional study. Half of the selected households had reported consuming street foods daily and half had reported never consuming street foods at all. Equal numbers of households (18) were selected from the main ethnic groups of Kikuyu, Kamba, Luhya and Luo. They were all evenly divided between both areas and between the consumers and non-consumers. The Boran were only present in Korogocho and four households were selected.
The structured questionnaire administered to the subsample contained questions on the following topics: demographic and socio-economic information; the source of the meals eaten by all members of the household; the place where street foods were eaten and whether they were shared with other household members; and the opinion of the respondent on several aspects of street foods. Respondents who had reported consuming street foods were asked an open question for the reasons for doing so. After the spontaneous answer to this general open question, several reasons for buying street foods were asked in a structured way.
All interviews were done by trained Kenyan interviewers who were accompanied by guides from the research area for safety and for help in ®nding their way around. The questionnaires were pre-tested and adjusted where necessary before the data collection started.
Data treatment
Cross-sectional study. The information obtained on the frequency of street food consumption was individual. However, for analysis purposes household street food consumption was also needed. In most households the same numbers of days were given for the street food consumption of every single member, so this could be used as the frequency of street food consumption of the household. In the households where this was not the case, the most prevalent individual frequency of street food consumption was used as household street food consumption (4.4%). When this was also not possible the street food consumption of the adults (1.5%) or otherwise the average of the frequencies of all members (1.6%) was taken as the household street food consumption.
Household street food consumption was analysed in two ways: the prevalence ( the percentage of households consuming street foods for a speci®ed number of days) and the frequency ( the actual number of days in a week street foods were consumed). Differences in prevalence were tested using chi-square analysis and analysis of variance was used to examine differences in frequency between groups. Scheffe Â's multiple comparison test was used to identify which groups signi®cantly differed from each other. The level of signi®cance used was 0.05.
In-depth study. The data from the in-depth study are mainly descriptive. We only tested the differences in opinions of street food consuming and non-consuming households using the non-parametric Mann ± Whitney test. The households with the answers`depends on type of food' and`don't knowano answer' were left out of these tests, because they cannot be regarded as an opinion in any direction. The programme SPSS was used for all statistical calculations.
Results
Cross-sectional study Table 1 shows some of the characteristics of the households in the two research areas, Table 2 gives the prevalence and frequency of street food consumption per study area and Table 3 depicts the relationship between household street food consumption and some household characteristics by research area.
Street foods are obviously present in both research areas. The data show that 78% of the households in Korogocho (low-income area) and 53% in Dandora (low ± middleincome area) consumed street foods at least once per week (Table 2) . Households in Korogocho reported a signi®cantly higher frequency of street food consumption (3.6 daysaweek vs 2.0 daysaweek; P`0.001).
The respondents reported that household members of all ages and of both sexes consumed street foods, except infants of less than 1 y of age. In all other age groups at The role of street foods H van`t Riet et al least 22% of the household members reported consuming street foods daily. Age composition of the households was not related to the frequency of street food consumption within the household; testing for the presence or absence of an infant of less than 1 y old and the numbers of children in the household aged 1 ± 5 y did not reveal any differences. Frequency of street food consumption also did not differ between male-headed and female-headed households. Household size varied from one to 13 members. Households with four or fewer members constituted 76% of the total sample in the cross-sectional study. In both areas, large households (eight or more members) consumed street foods more frequently than small households (up to three members) (P`0.01, Table 3 ). There was no signi®cant difference in the frequency of street food consumption per week between households with one adult or two or more adults.
A little over 90% of the households in the crosssectional study were part of one of the four largest ethnic groups in Kenya: Kikuyu, Luhya, Luo and Kamba (Table 1 ). In those groups 22 ± 30% of the households reported consuming street foods daily and 21 ± 43% reported never purchasing street foods. Households from 14 other ethnic groups were also found during the study, but of those only the Boran were represented by a group of 40 households. Sixty-®ve percent of those households hardly ever consumed street foods.
As can be seen in Table 1 , more heads of the households in Dandora were regularly employed than in Korogocho, where more were self-employed. Analysis of variance showed that the people who had no regular income (either unemployed, casual labourer or temporarily employed) consumed street foods more frequently than the self-employed, and they again reported consuming them more frequently than people with a regular job (P`0.001; Table 3 ). The mean numbers of days in a 3.6 (3.0) 2.0 (2.7)* *P`0.001, signi®cant difference between the study areas. Apart from employment status, one might expect that when a household has at least one member whose primary role is domestic, the frequency of street food consumption is lower than in other households. In this study population, only 16 households had a househelp, of which 15 were from Dandora. The frequency of street food consumption of those 15 households did not differ signi®cantly from that of households in Dandora who did not have anyone whose primary role was domestic, even though the mean frequencies seemed far apart (1.53 vs 2.20 daysaweek). However, in many households, the mother had a primary role that was domestic: 207 households in Korogocho and 151 households in Dandora. The frequency of street food consumption here of 2.55 daysaweek (n 358) was signi®cantly lower than that of households with no one with a primarily domestic role, 2.95 daysaweek (n 524; P`0.05). This was also the case in each area separately, and even when the effect of area and employment were taken into account ®rst, the difference remained signi®cant (P`0.01). When the presence of a person with a primarily domestic role was taken into account before determining the effect of the employment status of the head of the household, the relation between employment status and frequency of street food consumption did not change.
In-depth study
In Korogocho and Dandora, street foods were mainly eaten for breakfast and as snacks, while lunch and dinner were usually home-prepared (Table 4 ). The last column shows that it is also common to buy foods at other places, like kiosks or a canteen at work. Breakfast in particular was often bought outside the home. This trend was found in both research areas. The street food product that was most often bought as breakfast was mandazi, a deep fried product of dough, usually in a triangular form (Kenyan kind of doughnut). In most households the wife bought the mandazi and brought these home, where the whole family ate them in combination with home-prepared tea. In Dandora more households bought their lunch away from home. This is to be expected because more people had a regular job and did not have the time to go home for lunch, while selfemployed people usually worked nearer home.
The four main ethnic groups were represented in the indepth study. Some clear differences in the source of breakfast between the groups can be seen (Figure 1 ). Kikuyu households seemed more inclined to buy their breakfast instead of preparing it at home. They purchased breakfast either from street food vendors or in kiosks. The Kamba seemed mainly used to preparing breakfast at home. However, the data collected are not detailed enough to show that there is a real cultural difference in street food consumption. Differences may be partly explained by the type of occupation or other factors.
In the in-depth study respondents were asked for their reasons to buy or not to buy street foods. As seen in Table 5 , the reasons for buying street foods varied. The main reason that was given spontaneously was that street foods are cheap (by 13 households, 35%). The reasons that street foods are readyaeasy and that people just like them were both mentioned spontaneously by eight households (22%). Figure 1 Sources of breakfast on a weekly basis (%; n 69) by ethnicity in Nairobi.
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Several more reasons were mentioned by some households, as can be seen in the table. Most households con®rmed after prompting that saving fuel and time were also important reasons (73 and 57% respectively), as are variety in the diet (51%) and the possibility of getting credit (30%).
Out of the 36 households that did not consume street foods 23 (64%) mentioned as a reason that the foods are dirty and not hygienically prepared or stored (Table 5) . Other reasons for not buying street foods were mentioned by only a few households (8 ± 17%). Table 6 shows the opinions of the 73 respondents on the price, taste and health effects of street foods. Of the 37 households using street foods 70% stated that street foods are cheap. In the group of households that did not consume street foods 44% said street foods are cheap, but in this group it was more often thought that street foods are too expensive (22 vs 8%). The difference between the groups was borderline signi®cant (P 0.052). There was also a difference between the groups when the taste of street foods was compared to the taste of home-prepared foods (P 0.05). In both groups the majority said that homeprepared foods taste better, but ®ve households in the street food consuming group said either that there is no difference in taste or that street foods taste better. There was an even more pronounced difference in the opinions of the groups about the effects of street foods on health (P`0.001). All households not consuming street foods considered them unhealthy and even the majority of the consuming households thought so. Only seven of the street food consuming households said street foods are bene®cial to their health or have no effect.
Discussion
Cross-sectional study
The majority of the households in the two research areas consume street foods. The frequency of street food consumption in the low-income slum area is signi®cantly higher than in the low ± middle-income area. A clear relation between the intensity of street food consumption and employment status of the head of the household appeared. Households without any regular income consume street foods more days per week than households where the head is self-employed; the latter, in turn, consume street foods more frequently than households with a regular income do. This ®nding supports our hypothesis that households with at best an irregular income consume street foods most frequently. In other words, the poorer community consumes street foods more frequently. Thus, street foods play an important role in the diet of the low-income urban dwellers of our study.
We think this ®nding may be extrapolated to the poorer population of Nairobi, because the populations in this study After a general question on reasons to buy street foods, these items were asked for separately. For example: 21 means that 6 21 27 agree that street foods save time. The role of street foods H van`t Riet et al are part of that population and (the same kind of) street foods are available in most low and low ± middle-income areas in Nairobi. The per capita frequency of street food consumption does not differ between households with one or with two or more adults in the household. We hypothesized that the convenience of street foods would be especially useful for one-parent households because one adult might not have enough time to prepare the food for the household, but the data indicate no difference in the frequency of street food consumption. However, when the mother is at home, ie she has a primarily domestic role, this results in a lower frequency of street food consumption, which is an indication that available time is one of the determinants. This effect was not found in the households with a househelp, but this might be mainly due to the limited number of households in this group: their frequency of street food consumption seemed much lower than that of households with no person with a primarily domestic role, but the difference was not signi®cant. Another ®nding is that large households appear to consume street foods more frequently than smaller households do. This suggests that the availability of resources, or the lack thereof, is a factor that in¯uences street food consumption as well. When more mouths need to be ®lled while limited money is available, street food consumption appears an attractive option.
Ethnicity plays only a minor role in street food consumption. Only the Boran households, part of the selection in Korogocho, appear to consume less street foods: more than 50% of all Boran households never consumed street foods. This might be related to their religion. As Muslims, Boran have stricter rules about their food habits than have the other ethnic groups, which are mainly Christian. For example, the street foods might contain meat from animals not slaughtered according to Islamic rules. Another reason for not eating street foods might be that the dishes they prefer are not widely sold, because the Boran constitute a relative minority compared to the four large ethnic groups. As far as the larger ethnic groups (Kikuyu, Luo, Luhya and Kamba) are concerned, ethnic background does not seem related to the frequency of street food consumption. By observation, the numbers of vendors seem similarly distributed over the ethnic groups as the households in this study. Many of the street food products sold are not traditional to the ethnic groups; however, consumers tend to have a preference for vendors of their own ethnic background (Mwangi, unpublished data) .
In the methods section we mentioned that 57 and 63% of all households living in the two selected parts were asked to participate. These percentages are an underestimation, but it is impossible to say what the exact numbers should be. In spite of repeated visits to all dwellings at different times of the day and week, it was not possible to obtain information on the state of occupancy of all the dwellings where no one opened the door.
A small proportion of the households in Korogocho (4.3%) refused to participate, as opposed to 21.3% in Dandora. People in Korogocho, a slum area, are much more used to strangers visiting them. Many non-governmental organizations and other institutions ask them for information for studies and projects, therefore they know it will usually not give them any problems or disadvantage to answer some questions, and they might actually get some bene®t from it. In Dandora, however, people are much more suspicious and afraid that whatever information they give might be misused.
The question about the street food consumption as used in this study has some limitations. The respondent was asked to give an estimation of the number of days that every member of the household usually consumes street foods. In the majority of the households the woman (motherawife) in the house was the respondent and she might have been able to give a good estimation in most cases. However, for household members who consume a lot of meals away from home it is also very easy to over-or underestimate the number of times these meals were street foods. As it is not possible to say whether an over-or an underestimation is more probable, the data have been used as collected.
A second limitation is that the frequency of consumption does not give any information on the amount and types of foods consumed as street foods and the observations of street foods available are limited to only 2 months during the short rainy season. The season, however, does not seem likely to have a large impact on the types and frequencies of foods consumed, because many foods are wheat¯our or maize¯our products, and their availability does not vary a lot during the year in this urban area. For a dish like githeri (maize with beans) the proportion of the ingredients may vary to some extent during the year, but this does not in¯uence the availability of the types of foods as such.
The cross-sectional study was meant to give a ®rst indication of the importance of street foods for a large population, and therefore it was not possible to ask for more detailed information from the individual households. Hence, the data did not allow analysis into a relationship between type and place of employment of the household members on the one hand, and the role of`eating out', be it in the street, in kiosks or in restaurants, on the other. The aim of the in-depth study was to get insight into the food habits of the study population and their perceptions of street foods. As this was already a long questionnaire, it was not possible within this study to ask for further information on detailed food intake. The use of the household as the unit of analysis instead of individuals at the selling site made it possible to determine the use of street foods by all age groups as foods are regularly taken home by mothers to share them with their children and other members of the household. It also allowed us to include people who do not consume street foods or only consume them every now and then, thus providing a more complete picture.
In-depth study
Respondents said that street foods are cheap and this was an important reason to buy them. The answers that buying The role of street foods H van`t Riet et al street foods saves fuel and time can also be seen as part of this concept of cheap street foods. Apart from that, street foods can add to the variation in the consumers' diet. The reasons for buying street foods in our study are similar to those in other studies in African cities. Two studies (Nasinyama, 1992; FAO, 1991) have examined several characteristics of street food consumers. Consumers in both studies were selected at the vending site. Most consumers were male, 76.4 and 67.8%, respectively. In both studies the main reasons to buy street foods were saving time, convenience and low cost. This is comparable to the results of this study. However, in the report from Nasinyama another reason mentioned by many consumers was`clean', but it is not clear how this can be a reason for buying street foods. In those studies`taste', was also given as a reason to buy street foods, while in our study the taste of street foods was considered inferior to the taste of home-prepared foods.
It was to be expected that people who consume street foods have a more positive opinion about price, taste and effects of street foods on health than people who do not consume them. Nevertheless, even in the consuming group the general attitude towards street foods was rather negative. Street foods are seen as cheap, but also as less tasty than home-prepared foods and as unhealthy. This negative attitude needs to be changed into a positive one, so consumers will perceive street foods as an addition to a varied and balanced diet.
The present study shows that street foods are mainly eaten for breakfast but can actually be part of any meal. In the FAO study in Nigeria (1991) street foods were also mainly bought for breakfast (68.9%), while in the study of Nasinyama in Uganda they were mainly bought for lunch (63.7%).
The use of street foods during lunch might in fact be underestimated in this study. In most interviews the housewife was the respondent and she might not always have been aware that husband andaor children bought street foods for lunch while at work or at school. Also no distinction was made between different components of the meals. For example, ®sh is often bought as readycooked ®sh from street food vendors, but is then usually eaten with home-prepared staple food and vegetables during dinner. In the interviews this was still recorded as being home-prepared, even though that is only partly the case. This means the concept of street foods should be seen in a broader perspective.
Of course, the time of day when street foods are bought depends very much on the habits and place of occupation of the consumer and on the availability of street foods in different places at certain times of the day. In Nairobi, City Council policy also in¯uences the availability of street foods. In the city centre, selling street foods is not allowed and in other parts of the city the vendors are sometimes forced by the police to leave the selling place and their materials are con®scated. As a consequence, their usual customers have to ®nd another place to buy their food, which might not be available or be more expensive, with the result that many of the poorer customers will forego the meal usually bought from street vendors until they have come back to sell again.
In summary, contrary to people in the rural areas who can grow most of their food, people living in cities are mainly dependent on buying foods to be able to eat. The results of this study show that it is quite common for people living in low-income areas in Nairobi to buy ready-to-eat foods instead of preparing all their foods at home. Those ready-to-eat foods may be street foods or come from other places, but they cannot be ignored when assessing the food intake of urban dwellers.
Although the contribution of street food consumption to the daily food intake of poor urban dwellers is not quanti®ed in energy and nutrients in this study, the results clearly show that street foods are important in the diet of the urban poor. The question whether street foods are consumed at the household level seems to be a combination of at least four factors: the level of the household's income; the regularity of the income; the number of mouths to ®ll; and time available to buy and prepare food. The importance of the phenomenon indicates that street foods might provide a good target for improving the diet of the urban poor, in terms of amount, variety and nutritional quality. It also shows that when those illegal vendors are wiped off the streets, many of the poorest will be unable to buy their usual meals every day because a cheap source of food has disappeared.
